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PREFERRED COMPOSITION 

The saccharides are selected from monosaccharides, 
diaaccharidea , oligosaccharides and polysaccharides. 
Derivs. of the saccharides are reducing sugars, oxidised 
sugars, dehydrated sugar derivs., amino sugars or 
thiosugars of the saccharides. 
The polyol is inositol. 

The resin emulsion has a min. film-forming temp, of 50° C 
or more, and is selected from acrylic, vinyl acetate, vinyl 
chloride, aery lie-sty rene, butadiene and styrene resin 
emulsions. 

The wt. ratio of a resin component of the resin emulsion: 
(b) is 1:0.5 or more, but less than 1.50. 
The wt. ratio of pigment : resin component of resin emulsion 
is 1:10-1:2, and the wt. ratio of (b): total amt. of pigment 
and resin component is 1:10-1:2. 

The resin component of the resin emulsion is present in an 

amt. of 0.1-40 wt.%. based on the ink corapsn. 

(b) is present in an amt. of 0.1-40%, based on the ink 

compan. 

The compsn. further comprises a wetting agent, and opt. 
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An aq. ink compan. for Ink jet printing comprises: 

(a) a pigment; 

(b) a component selected from saccharides, derivs. 
thereof and polyols having 5 or more hydroxyl gps.; and 

(c) a resin emulsion. 

USE/ ADVANTAGE 

the pigment-ink compan. for ink jet printing is 
capable of evenly producing an image, has excellent pre- 
servability and does not cause obstruction in nozzles. It 
is capable of producing an image which has a high optical 
density and is excellent in rapid drying properties and 
moisture-abrasion resistance. 
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an organic solvent having a low b.pt. 

(a) is a pigment dispersion obtd. by dispersing a pigment 
in a solvent using a dispersant. 

The wt. ratio of the total amt. of pigment and resin compo- 
nent : dispersant is 1:0.2-1:0.5, and the wt. ratio of dis- 
persant:^) is 1:0.5-1:5.0. 

The pigment dispersion further comprises an amine. 
EXAMPLE 

Carbon black MA7 (2%). styrene-maleic anhydride 

copolymer (4%). Microgel E-1002 (RTM: styrene-acrylic 
resin emulsion, resin content 19.9%. MFI = about 80° C; 
25%). o-cyclodextrin (14%) and pure water (45%) were 
mixed and the mlxt. dispersed in a sand mill along with 
glass beads (diameter 1.7 mm. 1.5 times (w/w) the 
quantity of mlxt.) for 2 hours. The glass beads were 
removed and diethylene glycol (5%) and ethanol (5%) added 
to the mixt. The mixt. was stirred at room temp, for 
20 mins. and then filtered through a 5 micron membrane 
filter, to given an ink for ink jet printing. The Ink was 
placed in an ink jet printer and an image continuously 
printed for 10 minutes. The printer was allowed to stand 
without covering its head with a cap. at 40° C, 25% RH. 
for 2 weeks. After the nozzle was subjected to a cleaning 
operation, printing was intiated. The obstruction property 



of the ink. i.e. the number of times the cleaning operation 
was necessary in order to obtain an image equal to that 
initially obtd.. was 0-5 times. 

A laboran screw tube bottle was filled with the ink (50 cc) 
and allowed to stand at 50° C for 2 months. No ppte. 
formed. An image was printed on a sheet of "Xerox P 
Paper 1 ' (RTM) by an ink jet printer. The sample was air- 
dried for 24 hours and the immersed in 100 cc of water. 
The change in optical density (OD) of the image was 0.5 
or less. An image was rubbed by fingers in an environ- 
ment of 25° C, 50% RH and no smudge was observed. 
Light was irradiated on an image by a xenon fade tester at 
70% RH for 50 hours. The change in the L*a»b colour 
difference was less than 10. An image was printed on a 
variety of papers and was sharp and free from blur. 
The image was dry to the hand within 30 sees, and the OD 
of the image was 1.32. 100% Duty printing was conducted 
on "Rlcopy 6000 paper" (RTM) and "Canon Dry Paper" 
(RTM) by an ink jet printer. The OD values of any 5 
points on the image were measured and averaged. This 
was repeated 5 times and the difference between the max. 
and min. values was 0.4-0.5. i.e. uneveness raised no 
practical problem, stirrer to obtain a coating compsn. 
Deionised water was added to adjust the viscosity to 30 
I EP-571190A+/1 
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sees. Ford cup = 4 at 20° C. This coating was applied 
onto a steel plate, using an air-sprayer, to form a coating 
of 15 microns thickness. The corapsn. was allowed to set 
for 5 minutes and then preheated to 80° C for 5 minutes. 
The viscosity of the clear paint was adjusted to 30 sees. 
Ford cup = 4 at 20° C by adding deionised water, and the 
clear compsn. was applied onto the base coat, using an 
air-sprsyer, to form a clear coating of 35 microns thick- 
ness. The applied clear coating was allowed to set for 7 
minutes and then was dried at 140° C for 20 minutes to 
give a multifilm coating. Six drops of IN sulphuric acid 
soln. were dropped onto the multifilm coating. After 24 
hours, no change was observed. The coated steel plate 
was left to soak in warm water for 10 days and there was 
no change observed. (23ppl791RBHDwgNo0/0) 

SR: No- SR. Pub 



1 EP-571190-A/Z 

©1993 DERWENT PUBLICATIONS LTD. 
U Great Queen Street, London WC2B 5DF 
US Office: Derwent Inc., 1313 Dolley Madison Boulevard, 
Suite 401 McLean, VA22101, USA 

Unauthorised copying of this abstract not permitted 



® 



Europdisches Patentamt 
European Patent Office 
Office europeen dee brevets 




(n) Publication number: 0 571 190 A2 



EUROPEAN PATENT APPLICATION 



@ Application number: 93303872. 1 
@ Date of filing : 19.05.93 



©Int CI. 5 : C09D 11/00 



® Priority : 20.05.92 JP 127365/92 
13.11.92 JP 304065/92 
13.11.92 JP 304066*2 

25.11.92 JP 315344*2 

@ Date of publication of application : 

24.11.93 Bulletin 93/47 

. @ Designated Contracting States : 
CH DE FR GB IT U NL SE 

© Applicant : SBKO EPSON CORPORATION 
4-1, Nishlshinjuku 2-chome 
Shinjuku-ku Tokyo-to (JP) 

@ Inventor : Sano, Yukari, c/o SEIKO EPSON 
CORPORATION 
3-5, Owa 3-chome 
Suwa-«hl t Nagano-ksn (JP) 



Inventor : Shlmtxu, Junko, c/o SBKO EPSON 

CORPORATION 

3-5, Owa 3-chome 

Suwa-ehl, Nagano-ken (JP) 

Inventor: Hayashl, Hiroko, c/o SBKO EPSON 

CORPORATION 

3-5, Owa 3-chome 

Suwa-shl, Nagano-ken (JP) 

Inventor: Takemoto, Kryohiko, c/o SBKO 

EPSON CORPORATION 

3-5, Owa 3-chome 

SuwMhl, Nagano-ken (JP) 

Inventor: Arata, Satoru, c/o MJKUNI COLOR 

LTD. 

138-1, Kokubunji, Mlkunino-cho 

Himeji-shi, Hyogo-ken (JP) 

Inventor : Kawabata, laeei, c/o MIKUNI COLOR 

LTD. 

138-1, Kokubunji, Mikunlno-cho 
Hlmeji-shi, Hyogo-ken (JP) 

@ Representative : Kyle, Diana 

BkJngton and Rfe Prospect House 8 
Pembroke Road 

Sevenoaks, Kent TN13 1XR (GB) 



® Ink compositions for Ink Jet printing. 



® n^t!? £^J!l^LJ^^ a ^Went selected from the group consisting of 

^ and ***** havin fl 5 <* "«re hydroxy! croups, and a resin emulsion. 

Iln^^ ^ ** 8 exCcUem m P' 83 ^ 1 ^ not cause obstruction in a nozzle, and can 
evenly produce an image. 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

5 The present invention relates to a pigment-dispersed aqueous ink composition suitable for an ink jet printing 

system. 

Related Art 

10 Dye-type ink compositions basically consisting of a dye and an aqueous medium have been known as inks 

for ink jet printing. It has been pointed out that images produced by the inks of this type are poor in both light 
resistance and water resistance because of the inherent properties of the dye. In order to solve this problem, 
inks prepared by using, instead of a dye. a pigment have been proposed. 

In the meantime, inks for ink jet printing are required to have the following properties: to undergo no change 

15 in the physical properties during long-term preservation; not to cause obstruction in a fine nozzle; to produce 
sharp images with a high density; and to produce images having high preservability (water resistance, light 
resistance, etc.). In particular, pigment-type inks are required to have high preservability, i.e., the ability to sta- 
bly maintain the pigment in a dispersed state for a prolonged period of time, and not to cause obstruction in a 
nozzle while printing is conducted or when the printer is restarted after interruption of printing. 

20 The following have been proposed as pigment- type inks: 

Japanese Patent Publication No. 1426/1987 discloses an ink which is prepared by dispersing a pigment 
and a resin emulsion in water. According to this, the preservability of a pigment-type ink can be improved by 
adding thereto an emulsion of a water-insoluble synthetic resin. However, the resin contained in the ink tends 
to solidify at a nozzle tip to cause obstruction. 

25 Japanese Laid-Open Patent Publication No. 1 57668/1980 discloses that when a pigment is dispersed in 

a water-insoluble resin emulsion, the dispersion can be stably maintained even when the viscosity of the dis- 
persion is relatively low. Furthermore, Japanese La id -Open Patent Publication No. 21 7088/1 989 discloses that 
the preservability and the fluidity of an ink can be improved by using an emulsion having a specific film-forming 
temperature. However, even such inks are still insufficient in the stability at low- and high-temperature regions 

30 and cause obstruction in a nozzle. 

Inks prepared by using a resin emulsion like the above are disclosed also in Japanese Laid-Open Patent 
Publications Nos. 160068/1991 and 18462/1992. There is however room for further improvement in the stability 
of these inks. 

Japanese Laid-Open Patent publication No. 18427/1990 describes that inositol is added to an ink so that 
35 the ink will not cause obstruction in a nozzle. However, since inositol has hygroscopicrty, this ink is poor in 
moisture-abrasion resistance (that is. when the surface of an image produced by this ink is touched by a hand 
or a finger, the image is abrased, or the hand or the finger is stained with the ink). 

It is also pointed out that a pigment-type ink for ink jet printing has the problem of unevenness of printing, 
which has not been cased by a dye-type ink. Such an unevenness is remarkably found in a solid filled area, 
40 like a diagram or a bar graph. To solve the problem of unevenness of printing is an important subject in the 
art 

We have tried to improved the unevenness of printing by increasing the concentration of pigment in an ink 
and discharging the ink in excess, but failed. Thus, it seems that the unevenness of printing depends on com- 
position of an ink composition. 

45 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a pigment-type ink composition for ink jet printing, which 
is capable of evenly producing an image, excellent in preservabftty and does not cause obstruction in a nozzle. 
50 Another object of the present invention is to provide a pigment-type ink composition for ink jet printing, 

capable of producing an image which has a high optical density and is excellent in rapid drying properties and 
moisture-abrasion resistance. 

We have now surprisingly found that the above object can be attained by adding saccharide or a certain 
polyol and a resin emulsion to an ink composition. 
« The fnk composition for ink jet printing according to the present invention therefore comprises: 

(a) a pigment 

(b) a component selected from the group consisting of saccharides, derivatives thereof and pdyols having 
5 or more hydroxy! groups, and 
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(c) a resin emulsion. 



DETAILED DESCRIPTION OF THE INVENTION 
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Any inorganic or organic pigment can. be used, without particular limitation, in the present invention. 

Inorganic pigments include for example titanium oxide, iron oxide and carbon black which is produced by 
10 a known method such as a contact method, a furnace method or a thermal method. Furthermore, organic 
pigments indude for example azo pigments such as azo lake, water-insoluble azo pigments, condensed azo 
pigments and chelate azo pigments; poJycydic pigments such as phthaJocyanine pigments, perytene pigments, 
perinone pigments, ant hraqui none pigments, quinacrideone pigments, dioxazine pigments, thioindigo pig- 
ments, isoindofinone pigments and quinophethatone pigments; dye chelates such as basic dye-type chelates 
15 and acidic dye-type chelates; nitro pigments; nitroso pigments and aniine black. 

According to the preferred embodiment of the present invention, pigments which have a high affinity for 
water are preferably used. 

The partide diameter of the pigment is preferably 10 um or less, more preferably 0.1 um or less. 

According to the preferred embodiment of the present invention, the component (b) is added to the ink 
20 composition in the form, of a pigment dispersion obtained by dispersing a pigment in a solvent using a dis- 
persant Any known polymeric dispersant such as natural polymers and synthetic polymers or surface active 
agent which has been conventionally used for dispersing a pigment in a pigment-type ink can be favorably used 
as the dispersant 

Natural polymers indude for example proteins such as glue, gelatin, albumin and casein; natural rubbers 

25 such as gum arabic and tragacanth gum; glucosides such as saponin; akjinic acid and derivatives thereof such 
as propylene glycol alginate, methanol amine alginate and ammonium alginate; and cellulose derivatives such 
as methyl cellulose, carboxymethyl cellulose, hydroxy methyl cellulose and ethyl hydroxymethyl cellulose. 

Synthetic polymers indude for example polyvinyl alcohols; polyvinyl pyrrolidones; acrylic resins such as 
poJyacrylic acid, an acrylic add-acrylonitrile copolymer, a potassium acrylate-acryfonitrile copolymer, a vinyl 

30 acetate- acrylic add ester copolymer and an acrylic acid-acrylic add alkyl ester copolymer styreneacryf ic res- 
ins such as a stylene- acrylic add copolymer, a stylene-meth acrylic acid copolymer, a stylene-methacrylic 
add-acrylic add alkyl ester copolymer, a styiene-a-methylstylene-acrylic add copolymer and a stylene-ct- 
methyistylene-acrylic acid-acrylic add alkyl ester copolymer; a styiene-maJeic acid copolymer a stytene- 
maieic anhydride copolymer; a vinyl naphthalene- acrylic add copolymer; vinyl acetate resin such as a vinyl 

35 acetate-ethylene copolymer, a vinyl acetate-fatty acid vinyl ethylene copolymer, a vinyl acetate-maleic acid 
ester copolymer, a vinyl acetate-crotonic add copolymer and a vinyl acetate-acrylic add copolymer, and salts 
of thereof. Polymers which comprises monomers having a hydrophobic group and monomers having a hydro- 
philic group and polymers which comprises monomers having both a hydrophobic group and a hydrophilic 
group axe preferable. Preferred examples of the salts of these polymers indude diethyl amine, ammonia, ethy- 

40 lamina, triethylamtne. propylamine, iso propylamine, dipropylamine, butyl amine, iso butyl amine, triethanola- 
mine. diethandamine, aminomethytpropanoJ and morphoiine. It ts preferable that the weight average molecular 
weight of these copolymers be from 3,000 to 30,000. more preferably from 5,000 to 15,000. 

Surface active agents indude for example anionic surface active agents such as salts of a fatty acid, higher 
alkyfsuifates, salts of a higher alcohol sulfate ester, condensation products of a higher fatty add and amino 

45 acid, suffosucctnates. naphthnates, salts of a liquid fatty oil sulfate ester and alkyl ally! sulfate; cationic surface 
active agents such as salts of fatty amides, quaternary ammonium salts, sulfbnium salts and phosphonium; 
and nonionic surface active agents such as polyoxyethylene alkyl esters, polyoxyethylene alkyl esters, sorbitan 
alkyl esters and polyoxyethylene sorbitan alkyl esters. 

The suitable amount of the dispersant is in the range of 0.06 to 3% by weight preferably 0.125 to 3% by 

so weight based the pigment 

Component (b) 

Examples of the saccharides which can be used in the ink according to the present invention indude mono- 
55 saccharides, disaccharides, digosaccharides induding trisaccharides and tetrasaccharides, and polysacchar- 
ides. Preferred examples of the saccharide indude. glucose, mannose. fructose, ribose. xylose, arabinose. 
galactose, aidonic add. glucitd (sorbitol), maltose, cellobiose, lactose, sucrose, trehalose and maitotnose. The 
term "polysaccharides* herein means sugars in a broader sense, and indudes those substances which are 
widely distributed in the nature, such as alginic acid, a-cydodextrin and cellulose. 
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Derivatives of the above saccharides include for example reducing sugars such as sugar-alcohols repre- 
sented by the general formula of HOCH 2 (CHOH) ft CHiOH in which n is an integer of 2 to 5. and deoxysugars: 
oxidized sugars such as aidonic acid and uronic acid; dehydrated sugar derivatives such as glycoseen; amino 
sugars; and thiosugars. 

Sugar-alcohols are preferred, and specific examples thereof include maltitol and sorbitol 
oref ® | P °' y °* S having 5 ^ more nydroxyl groups which can be used are hydrocarbons which contain 5 or more, 
inosfto! t0 12 hydroxyl Sroups on a cydte cart)0n chain - P«fe«We examples of such hydrocarbons include 

Component (cj 

The resin emulsion which can be used is an emulsion consisting of water as its continuous phase and the 
o owing resin component as its disperse phase. The resin component of the disperse phase include for ex- 
ample acrylic resins, vinyl acetate resins, styrene-butadiene resins, vinyl chloride resins, acryl-styrene resins, 
polybutadiene resin and style ne resin. 

According to the preferred embodiment of the present invention, it is preferable that the resin be a polymer 
aving both a hydrophaic moiety and a hydrophobic moiety. Although any particle diameter of the resin conv 
p^ent s acceptable as long as an emulsion of the resin can be obtained, a preferable particle diameter is 
aoout 150 pm or less, more preferably about 5 urn to 100 urn. 

The resin emulsion can be prepared by mixing the resin particles and. if necessary, a surface active agent 
wi water. For instance, an acrylic or styrene-acrylic resin emulsion can be obtained by mixing (meth)acryiate. 
or styrene and (meth)acrylate. and a surface active agent with water, if necessary, together with (meth)acrylic 

tai f^! Bfera . b,e 10 maKe the mbdn9 rati ° 01 th6 resin corn P° nent to tne surface active agent to approxi- 
mately from 10; V to 5:1. In the case where the amount of the surface active agent used is less than the above 
range, it is difficult to obtain an emulsion. On the other hand, when this amount is in excess of the above range, 
ne resulting ink tends to undergo deterioration of water resistance and permeability. Although no particular 
limitation is imposed on the surface active agent preferable examples thereof include: anionic surface active 
agents such as sodium dodecylbenzenesurfonate. sodium laurate, ammonium salts of polyoxyethylene alkyi 
ether sulfate; and non ionic surface active agents such as polyoxyethylene alkyl ether, polyoxyethylene alkyi 
ester polyoxyethylene sorbitan fatty acid ester, polyoxyethylene alkylphenyl ether, polyoxyethylene alkylamine 
poiyoxyethytene aikylamide. These surface active agents can be used either singly or as a mixture of two or 
more. 

The suitable proportion of the resin as a component of the disperse phase, and water is such that the 
amount of water is in the range of 60 to 400 parts by weight, preferably in the range of 100 to 200 parts by 
weight per 100 parts by weight of the resin. 

A conventionally known resin emulsion can be used as the resin emulsion in the present invention. Any 
one of the resin emulsions described in. for example. Japanese Laid-Open Patent Publication Nos. 1426/1987, 
55573/1991, 79676/1991, 160066/1991 and 18462/1992 can be used as it is. These publications are incorpo- 
40 nerein by reference. 

A commercially aval able resin emulsion can also be used as the resin emulsion. Examples of such a resin 
emulsion include -Microgei E-1002" and *Microgel E-5002" (styrene-acrylic resin emulsions manufactured by 
wppon Paint Co.. Ltd.), *SEE-9" (a styrene-acryiate resin emulsion manufactured by Nippon Paint Co.. Ltd.). 
"Boncoat 4001" (an acrylic resin emulsion manufactured by Oainippon Ink & Chemicals. Inc.), "Boncoat 5454" 
^^ rBnMCry(iC rWin emu,8k>n manufactured by Dainippon Ink & Chemicals, Inc.), "AS-467A" (a styrene- 
acrylic resin emulsion manufactured by Oaisel Chemical Industries Co., Ltd.). 'SEA 1014" (a styrene-acrylic 
resin emulsion manufactured by Nippon Zeon Co.. Ltd.). •Saibinol SK-200* (an acrylic resin emulsion manu- 
factured by Saiden Chemical Industry Co.. Ltd.). 

According to the preferred embodiment of the present invention, a resin emulsion having a minimum film- 
forming temperature (MFT) of 50*C or higher is preferable. 

Ink Composition 

The ink composition according to the present invention comprises preferably 0.1% to 40% by weight more 
th ° 5% *° by w * iflht * the coro 00 " 6 "* (*>)• When the amount of the component (b) is less than 

e above range, the effects of the component (b) cannot be obtained. On the other hand, when this amount 
* m jweess of the above range, the component (b) cannot be easily dissolved in water. 
1% to Composition 01106 Prosed invention comprises preferably 0.1% to 40% by weight more preferably 
25% ov w «ight of the resin emulsion. When the amount of the resin emulsion is less than the above 
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l° n eff8C,S ° f !? resi " emt,,s i° n cannot be "P***- On the other hand, when this amount is in excess 
of t he above range, the resulting ink composition cannot produce an image with a high optical density Tnl 
tends to have an excessively high viscosity. owwuy. ana 

fer.ZZT^VTs^em 0 " '* ^ * 25% * ^ ^ ^ 

The ink composition according to the present invention forms an extremely thin and brittle film at a nozzle 
dp. Th,sf,.m prevents evaporation of water and organte solvent from the ink composition, so ttmZlSSSl 
ponents are not separated out The ink composition is thus prevented from causing obstruction in a 0 ST 
On the other hand, this film is so thin and brittle that it can be readily broken by a usual deThJoplSn' 
reset operate). It is therefore possible to initiate printing right after this operation. The hESJSES 

^ZLT^7^ PmdUCe ' ******* im89e havin9 hi9h moisture-abrasion resiston^™* 
tending to be bound by theory. ,t is believed that the apparent diameter ofthe pigment particles is increased 

I^TI T T emU ' Sk,n COmPOnent (b) ' 80 ,hat the P^ntLnot easi "perrnTte S 

fibers of paper Thus, the permeability of the ink is moderated, and the pigment partides are J, susteinS 
on the fibers of paper. What is more interesting is that the ink composition of the present invention is extern 
* y *° stabimy of the pigmentpartides « ent cTbftne 

adsorption of the resin emulsion and the component (b) to the pigment partides 

the tS^Vv emb0diment of the P™ 88 * the weight ratio of the resin emulsion: 

the component (b) in the .nk composition of the invention is preferably 1 .0.5 or more but less than 1 50 more 

a^'^t range ° ( 1: °- 5 to 1:4 °- ab0V8 - dB3C * ibed ad -"^~us properties of the ink Jm^sTon 

Sn i lT f 03,1 66 enhanC8d by empl ° yin9 thiS weight raCo and addi "9 the resin emul- 

sion having a minimum f ilm-forming temperature of 50»C or higher in combination 

M ne A n?Th? a n „ 9 H t ?h the embodi,T,8nt of ,he P" 88 " 1 im ™*>* the ink comprises the pigment, the com- 

£Z XhT emUlS ' 0n lhe f0l,0Win9 PropOrti0n: the weiQht rafo of the P*men?the resin corn- 

el 111* ««.n emuls.on .s preferably in the range of 1:0.1 to 1:Z more preferably in the range of 1:0.1 to 

thl'L^ ^ 6 . ^ ""I 0 ^P 0 ™" 1 ("* ,he total """nt <* the pigment and the resin component of 
the resm emulsion is preferably in the range of 1:0.1 to 1:2. more preferably in the range of 1:0.18 toV2 

of tht^l? to ,he . pre ' erre<1 em "odiment of «»• Present invention, it is preferable that the ink composition 
ot tne present invention further comprise a wetting agent 

ten.?^ 6 *" 9 T"" [ ndUde f0f 8Xan,P,e ^'"y* 6 " 8 Pofyethylene glycol, polypropylene glycol, ethy- 

rT' ^^^P 8 " 8 - ™»- 2-Pyrro.idone. N-methyi-2-pyrrolidone and 1.3-0^ 

•^t?aStT■^^,■ g ^ ,, haVj " 9 an 8thy,ene 0Xide 9roup 8,8 P"^' 8 r'y Preferred, and di- 
ll™? 8 ,? ? most preferred. In addition to the wetting agent, it is preferable to further add an organic 

T 9 8 T 9 P ° inL Preferred 6Xamp,eS * «* an solvent indude methanol, etnanol. 
mmThJT^T , sec - butano1 - ■"W"*™* isobutanol. n-pentanol. ethylene glycol mono- 

Sihi^^"" 6 9 ^ m0n0ethy ' 6ther - diethy,ene ^ monomethyl ether, diethylene glycol mono- 
OT^a^SaTly pSJ m0TOmethy1 6ther 8nd W 81 ^ 8 " 8 3^ "»noethyl ether. Monovalent alcohols 

te ^^"IL 0 !! »! We ?" 9 89ent 18 Pr9,erab,y h th6 ranfle «" °- 5 * to 40,6 "y ^HJW, more preferably 2% 
^ 9 ^! mk com P° sition - 1,18 ™nt of the organic solvent having a low boiling point is pre- 

ferablyjn the range of 0.5% to 1 0% by weight, more preferably 1 .5% to 6% by weight of the ink composition. 
»h- 9 ? , ! Pf ** emb0dim8nt * th8 Present invention, it is preferable that the weight ratio of 

IS?? ""h*** th8 Pigment and the resin component of the resin emulsion: the dispersant be from 1:0.02 
to 1 :0.5. and the weight ratio of the dispersant the component (b) be from 1 :0.5 to 1 -50 
nAA " 08,1 58 cohered that the resin emulsion also acts as a dispersant It is therefore possible to further 
add the ream emulsion instead of adding the dispersant 

The inkcornposition can contain an optional additives in order to improve the properties of the ink com- 
position. Specific examples of such additives indude a viscosity modifier, a surface tension modifier, a pH ad- 
justor. an antifungal agent and a preservative. 

The ink composition according to the present invention can be prepared by dispersing and mixing the 
above-descnbed components by a proper method. A preferable manner is such that the components except 
an orgamcsdvent and a vdatle component are mixed in a proper dispersion mixer such as a ball mill, a sand 
mui. an awtcr. a roll mill, an agitator mil. a Henschel mixer, a colloid mill, an ultrasonic homogenizer. a jet mil. 
3 1 ilT 1 to ° 8 hom °9 8n80u8 composition, and an organic solvent and a vdatie component are then 
aooed to ths composition. It is preferable to subject the mixture thus obtained to ffltration. preferably filtration 
usmg a metal filter, a membrane filter or the like under reduced pressure or under pressure, or centrifugal sep- 
arate in order to remove large partides and foreign matters which tend to be a cause of obstruction in a nozzle 
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Example 1 



TO 



15 



20 



Carton Wade MA7 (manufactured by Mitsubishi Chemical Industries. Ltd.) 

Styrene-maJeic anhydride copolymer (dispersant) 

factured by Nippon Paint Co.. Ltd.) /o * MFT = about 80°C. manu- 

a-Cyclodextrin 

Diethytene glycol 

Ethanol 

Pure water 



2% 
4% 

25% 

14% 
5% 
5% 
45% 



Example 2 



Carbon black MAI 00 3% 
(manufactured by Mitsubishi 
Chemical Industries, Ltd.) 

Polyvinyl alcohol 0<5% 

(dispersant) 

Boncoat 4001 2% 

(acrylic resin emulsion, 
resin content: 50%, MFT » 5«c, 
manufactured by Oainippon 
Ink & Chemicals, Inc.) 
Sucrose 

Glycerine 151 

10% 

n-Propanol 
Pure water 

67.2% 
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4% 

25% 

14% 
5% 
5% 

45% 
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Example 3 



Carbon Wade #40 (manufactured by Mitsubishi Chemical Industries.Ltd.) 
Styrene-acrylic acid copolymer (dispersant) 

Microgel E-5002 (Styrene-acrylic resin emulsion, resin content 29.2%. MFT = 80°C. manufac- 
tured by Nippon Paint CO., Ltd.) 

Inositol 

2-Pyrrolidone 

Ethanol 

Pure water 



2.5% j 

2% ; 

0.85% 

10% 
4% 
5% 

75.65% 



The above components except 2-pyrrolidone and ethanol were mixed, and the mixture was dispersed in 
a sand mill (manufactured by Yasukawa Seisaku-sho K.K.) along with glass beads (diameter 1 .0 mm. 1 .2 times 
(w/w) the quantity of the mixture) for two hours. Thereafter, the giass beads were removed, and 2-pyrrolidone 
and ethanol were added to the mixture. The resulting mixture was stirred at room temperature for 20 minutes, 
and then f atered through a 5-um membrane filter, whereby an ink for ink jet printing was obtained. 

Example 4 



C.I. Pigment black 1 
Polyvinylpyrrolidone (dispersant) 

Boncoat 5454 (styrene-acrylic resin emulsion, resin content 45%, MFT = 4°C. manufactured by 
Dainippon Ink & Chemical. Inc.) 

Xylose 

Glycerine 

n-Propanol 

Pure water 



1 5% I 



; 1% 
| 15%: 
! 6% | 

10% 

; 4% 

t 59%! 



The above components except glycerine and n-propanof were mixed, and the resulting mixture was dis- 
persed in a sand mill (manufactured by Yasukawa Seisaku-sho K.K.) along with glass beads (diameter 1.7 
mm, 1.5 times (w/w) the quantity of the mixture) for two hours. Thereafter, the glass beads were removed, 
and glycerine and n-propanol were added to the mixture. The resulting mixture was stirred at room temperature 
for 20 minutes, and then filtered through a 5-um membrane filter, whereby an ink for ink jet printing was ob- 
tained. 



rsed in a 
mm, 0.8 
Mine and 
minutes. 
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Example 5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



Carbon black MA7 


2% 


Styrene-acrylic acid copolymer (dispersant) 


0.8% 


MicrogeJ E-1002 


3% 


Sucrose 


5.6% 


Diethyiene-glycol 


5% 


Ethanol 


5% 


Pure water | 


78.6% 



m a ^ n " ntS exc8pt d,eth y ,ene Siy«X and ethanol were mixed, and the mixture was disoersed 

m a sand rmll (manufactured by Yasukawa Seisaku-sho K.K.) along with qlass beads idi^T? ? < « 

taes(wAw) the quantity of the mixture)** two hours. ThereaL!tnVX«^ 

lene glycol and ethanol were added to the mixture. The resulting ^^^8^^ u T 

20minute,andthenfi,t.red^ 

Example 6 



Carbon black MA 100 
Polyvinyl alcohol (dispersant) 

ttizt srsrjsr resin e,nu,8ion, ^ 4o% - mft = 7 °- 9ooc TOnufa ^ 

Sorbitol 
Glycerine 
n-Propanoi 
Pure water 



3% 
0.5% 

5% 
10% 
2% 

69.5% 



Example 7 



Carbon black Raven 1080 
(available from Columbian 
Carbon Japan Limited) 

Styrene-maleic anhydride copolymer 



2.4% 



0.5% 



55 
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dispersed 
t mm, 1 .5 
id diethy- 
irature for 
obtained. 



"* 3% 
0.5% 



5% 
10% 
2% 
69.5% 



>ersed in a 
u 0.8 times 
Serine and 
!0 minutes. 
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(dispersant ) 
Saibinol SK-200 

(acrylic resin emulsion, 
resin content: 49.5%, MFT >80°C, 

manufactured by Saiden Chemical 
Industry Co., Ltd.) 
Maltotriose 
Urea 
Ethanol 
Pure water 



0.881 



15% 

4% 

5% 
72.22% 



The above components except urea and ethanol were mixed, and the mixture was dispersed in a sand 
mill (manufactured by Yasukawa Seisaku-sho K.K.) along with glass beads (diameter 1.0 mm, 1 2 times (w/w) 
the quantity of the mixture) for two hours. Thereafter, the glass beads were removed, and urea and ethanol 

fTL!^* 1 10 mKtUre - The reSU,tin9 mbcture was stirred at temperature for 20 minutes, and then 
filtered through a 5-nm membrane filter, whereby an ink for ink jet printing was obtained. 

Example 8 





C.I. Pigment black 1 


8% 




Polyvinylpyrrolidone (dispersant) 


1% 


30 


Boncoat 5454 


5% 




Maltito! 


10% 




1,5-Pentanediol 


10% 


35 


n-Propanol 


4% 




Pure water 


62% 



The above components except 1 ,5-pentanediol and n-propanol were mixed, and the mixture was dispersed 
in a sand mill (manufactured by Yasukawa Seisaku-sho K.K.) along with glass beads (diameter 1.7 mm. 1.5 
tones (w/w) the quantity of the mixture) for two hours. Thereafter, the glass beads were removed, and 1.5- 
pentanediol and n-prooanol were added to the mixture. The resulting mixture was stirred at room temperature 
for 20 minutes, and then filtered through a 5-um membrane filter, whereby an ink for ink jet printing was ob- 
tatned. 



Example 9 



Carbon black MA 100 

Potassium acrylate-acrylonrtrae copolymer (dispersant) 

Microgel E-1002 

Sucrose 

Glycerine 

Ethanol 

Pure water 



5% 
1% 
4% 
8% 
8% 
6% 
68% 
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The above components were mixed by a jet mill It was conf im~H k - 
particle diameters were within the range of 1 pm oTLL Z m£^T ^J""*""* ob *°™*>n that the 

as^eT^^ 
Example 10 



10 



15 



20 



25 



Carton black MA100 

Styrene-acrylic acid copolymer (dispersant) 

Microgel E-1002 

a-Cyciodextrin 

Diethyiene glycol 

2-Propanoi 

Pure water 




Example 11 



30 



35 



40 



45 



Carbon black MA7 
Styrene-maleic acid copolymer 

(dispersant) 
SG-60 

(Styrene-acrylic resin emulsion, 
resin content: 41%, MFT - 92°C, 
manufactured by Gifu Shellac 



2% 

0.5% 
1.2% 



. Mfg. Co, 
Sucrose 
Urea 

2-Propanol 
Pure water 



Ltd. ) 



10% 

2% 

5% 
79.3% 



50 
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Example 12 



10 



15 



20 



Carbon black MA7 

Styrene-maleic acid copolymer (dispersant) 

Polyvinylpyrrolidone (dispersant average molecular weight about 40.000, manufactured by To- 
kyo Kasei Kogyo Co.. Ltd.) 

SEE-9 (Styrene-acryiate resin emulsion resin content 40% f MFT = 50-80°C. manufactured bv 
Nippon Paint Co.. Ltd.) 

Xylose 

Polyethylene glycol 
Ethand 
Pure water 



2% 
5% 

1% 

i 

7.5% | 

1.5% 
8% 
4% 
71% 



Example 13 



25 



30 



35 



40 



Pigment KET Red 309 

(manufactured by Dainippon Ink 
& Chemicals i Inc. 
Potassium acrylate-acryloni trile 

copolymer (dispersant) • 
Denka Poval 

(dispersant, manufactured by 
by Denki Kagaku Kogyo k.k.) 
AS-467A 

(Stylene-acrylic acid resin 
emulsion, resin content: 46%, 
MPT « 70-90°C, manufactured 
by Daisel Chemical Industries 
Co., Ltd.) 



3% 

0.5% 
1% 

4.3% 



so 



Inositol 

Oiethylene glycol 
1-Propanol 
Pure water 



10% 

5% 

5% 
71.2% 



55 
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20 
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35 



Example 14 



Carbon black MA 100 

Salt of acrylic acid-acrylonrtrile copolymer (dispersant) 

MicrogeJ E-1002 

Maltose 

Oiethylene glycol 
EthanoJ 
Pure water 



2% 
0.2% 
2.5% I 
1.2% 
5% 
3% 

86.1% 



The above components were mixed by a jet mill. It was confirmed by microscopic observation that the 
particle diameters were within the range of 1 \um or less. The mixture was filtered through a 3-jim membrane 
fater under pressure, whereby an ink for ink jet printing was obtained. 

In the following Examples 1 5 to 21 , inks for ink jet printing were respectively prepared in the same manner 
as in Example 14. 

Example 15 



Carbon black MCF-88 (manufactured by Mitsubishi Chemical Industries, Ltd.) 

Salt of acrylic acid-acryionHrile copolymer (dispersant) 

SEE-9 

Inositol 

Ethylene glycol 

l-Propanol 

Urea 

Pure water 



5% 

2.2% 

0.75% 

3% 

5% 

1% 

1% 

82.05% 



40 



46 



50 



55 



Example 16 



Carbon black MA 7 
Polyvinylpyrrolidone 

(dispersant , average molecular 
weight: about 40,000, manufactured 
by Tokyo Kasei Kogyo Co., Ltd.) 

Microgel E-1002 

Sucrose 

Urea 

2-Propanol 
Pure water 



4% 

0.6% 



15.1% 
4% 

2.2% 
2% 
71.9% 
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Example 17 



lat the 
nbrane 

nanner 



5% 
2.2% 
0.75% 
3% 
5% 
1% 
1% 
82.05% 
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40 



Carbon black Raven 150 (avaaable from Columbian Carton Japan Limited) 

Salt of styrene-acryiic acid copolymer (dispersant) 

SG-60 

Sorbitol 

Urea 

Glycerine 
1-Butanol 
Pure water 



Example 18 



Pigment KET BLUE EX-1 (manufactured by Dainippon Ink & Chemicals Inc.) 

Salt of styrene-acryiic acid copolymer (dispersant) 

Microgef E-1002 

Galactose 

Sucrose 

Diethyfene glycol 
Ethanol 
Pure Water 



Example 19 



Pigment KET YELLOW 403 

(manufactured by Dainippon Ink 
t Chemicals, Inc.) 
Salt of styrene-acryiic acid 



3% 



0.4% 



3% 
0.18% 
7.3% 

2% 

3% 

5% 

0.5% 
79.02% 




50 



55 



copolymer (dispersant) 
SAB 1014 
Maltitol 
Alginic acid 
Urea 

Diethylene glycol 

Ethanol 

Pure Water 



5% 

0.5% 
0.5% 
2% 
5% 
2% 
81.6% 
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Example 20 



10 



15 



Carton black MA7 


4% j 


Salt of styrene-acryiic acid copolymer (dispersant) 


0.8% ; 


Saibtnol SK-200 


1.2% 


Glucose 


12% • 


Thiourea 


2% ' 


EtrtanoJ 


3% * 


Pure water 


77% j 



Example 21 
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50 



55 



Carbon black MA7 

Salt of styrene-acrylic acid copolymer (dispersant) 

Microgel E1002 

SAR1014 

MaJtitd 

Urea 

Oiethylene glycol 
Ethanol 
Pure water 



Comparative Example 1 



Carbon black MA100 


10% 


Gelatin (dispersant) 


4% 


Inositol 


7% 


Ethylene glycol 


15% 


Ethanolamine 


1% 


Pure water 


60% 



4% 

0.8% 

3% 

1.3% 

4.2% 
3% 
5% 

1.5% 
77.2% 



an l th8 ™* Un WaS dbperaed in a Mnd (manufactured by Ya- 
para^ Examp * e3 2 and 3 Prepared in the same manner as in Com- 



Comparative Example 2 
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10 



15 



C.I. Pigment black 1 

Lunox 1500 A (anionic surface active agent manufactured by Toho Chemical Industry Co., Ltd.) 

Lunal 310 (anionic surface active agent manufactured by Toho Chemical Industry Co.. Ltd.) 

Primal AC-61 (acrylic resin emulsion, resin content 46%, MFT=17°C. manufactured by Japan 
Acrylic Chemical CO.. Ltd.) y p 

Ethylene glycol 

Pure water 




18% 

! 

7% I 
62.6% I 



Comparative Example 3 



20 


Carbon blade MA7 


3% 




Salt of styrene-maleic anhydride copolymer (dispersant) 


0.1% 




Microgei E1002 


15% 


25 


Polyethylene glycol 


4.5% 




Urea 


7% 




1-Propanol 


3% 


30 


Pure water 


67.4% 



Evaluation Test 

35 The properties of the above ink compositions were evaluated in the following manner 
(a) Obstruction 

,,wJ h f« k eom{,osmon was « ),ac8d m an ink jet printer HG-5130 (manufactured by Seiko Epson Corpor- 

l^u^L Jl . * Stand ^^"vering its head with a cap in an environment of 40-C and 
<o f H »r *wo wwks when the ink was one of those obtained in Examples 1-8 and Comparative Exanv 

Sf !! ? JUL* temperatuw for 1 1«y the ink was one of those obtained in Examples 9- 
llJf^^JL 3 - MtBt ,he nOZ2le ^ ^l"** to « ^ning operation, printing was ini- 

bated. The obsfrucbon property of the ink was evaluated by the number of times of the cleaning operation 
necessary to obtain an image equal to the initially obtained one. which was free from defects such as tail- 
^ ings and voids. 

The results are as shown in the tables below. In the tables, 

^J*" 1 ™* 08 to ,n « init ia"y obtained one was obtained after the cleaning operation was repeated 
o to 5 omes; 

B: an image equal to the initially obtained one was obtained after the cleaning operation was repeated 
8 to 10tanes;and 

C: an image equal to the initially obtained one was obtained even after the cleaning operation was re- 
peated 11 times or more. f 
(b) Preservabiity 

A teboran screw tube bottle was filed with 50 cc of the ink. and allowed to stand at a temperature of 
55 7. when ,ne mk was °™ of those obtained in Examples 1-8 and Comparative Examples 1 and 2. and 
at temperatures of both -20-C and 50"C when the ink was one of those obtained in Examples 9-21 and 
Comparative Examples 3. After two months, the presence of precipitate in the ink was observed. 

The results are as shown in the tables below. In the tables, 
regarding the inks of Examples 1-8 and Comparative Examples 1 and 2 
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A: no precipitate was found, and 

C: precipitate was found, and regarding the inks of Examples 9-21 and Comparative Examples 3 
A: no precipitate was found in both of the inks preserved at -20°C and 50° C. 
5 B: precipitate was found only in the ink preserved at -20°C. and 

C: precipitate was found in both of the inks preserved at -20°C arid 50°C. 

(c) Water Resistance 

An image was printed on a sheet of "Xerox P Pager" (Trademark, manufactured by Xerox Corp.) by 
an ink jet printer HG-5130. This out put sample was air-dried for 24 hours, and then immersed in 100 cc 
10 of watBr. The change in the optical density of the printed image before and after the immersion was de- 

termined by a Macbeth PCM II (manufactured by Macbeth Corp.). 
The results are as shown in the tables below. In the tables, 
A: the change in the 00 value before and after the immersion was 0.5 or less, 
B: the change in the OO value before and after the immersion was from 0.5 to 1.0, and 
1$ B: the change in the OD value before and after the immersion was 1.0 or more. 

(d) Resistance to Finger Abrasion 

An image was printed on a sheet of "Xerox P Paper" (Trademark, manufactured by Xerox Corp.) by 
an ink jet printer HG-51 30. After being air-dried for 24 hours, the out put sample was rubbed by fingers in 
an environment of 25°C and 50% RH. and visually observed whether the image was smudged or not 
20 The results are as shown in the tables below. In the tables, 

A: no smudge was observed in the printed image, 

B: smudge was slightly observed in the printed image, but the characters were able to be read, and 
C: the printed image was so smudged that the characters were not able to be read. 

(e) Light Resistance 

25 An image was printed on a sheet of "Xerox P pager" (Trademark, manufactured by Xerox Corp.) by 

an ink jet printer HG-5130, and this out put sample was air-dried for 24 hours. Light was then irradiated 
to the sample by a xenon fade tester XF-1 5N (manufactured by Shimadzu Corp.) at 70% RH for 50 hours. 
The change in the L«a«b color difference before and after the irradiation was determined by a differential 
colorimeter CR-121 (manufactured by Minolta Co., Ltd.). 
30 The results are as shown in the tables below. In the tables, 

A:AES10. and 
C: AE>10 

(f) Image Quantity (Blur) 

An image was printed by an ink jet printer HG-5130 on each one of the following papers: "Xerox P 
35 Paper" (Trademark, manufactured by Xerox Corp.), "Ricopy 6000 Paper* (Trademark, manufactured by 

Ricoh Co.. Ltd.), "Xerox 4024 Paper* (Trademark, manufactured by Xerox Corp.), and "Neenah Bond Pa- 
per* (Trademark, manufactured by Kimberly-Clark Corporation). The image was visually observed wheth- 
er it was blurred or not 

The results are as shown in the tables below. In the tables. 
40 Ac the printed image was sharp and free from blur, 

B: the printed image was blurred like whiskers, and 
C: the printed image was so blurred that the characters had fuzzy outlines. 

(g) Image Quality (Optical Density) 

The reflection optical density of the printed image obtained in the above item "Image Quality (Blur)" 
45 was measured by a Macbeth OCMII. 

The results are as shown in the tables below. 

(h) Rapid Drying Properties 

1 00% Duty printing was conducted by an ink jet printer HG-51 30 on four types of papers which were 
the same as those used in the above item Image Quality (Blur)*. The rapid drying properties of the ink 
so were evaluated by the time required to dry up the printed image to such a degree that a hand was not 
stained with the ink upon touching the printed image. 

The results are as shown in the tables below. In the tables, 
A: the time was within 30 seconds, and 
C: the time was more than 30 seconds. 
55 (i) Unevenness of Printing 

100% Duty printing was conduced on "Ricopy 6000 paper" (Trademark, manufactured by Ricoh Co., 
Ltd.) and "Canon Dry Paper* (Trademark, manufactured by Canon Inc.) by an ink jet printer HG-5130. The 
OD values of any five points on the printed image were measured with Macbeth PCMII, and then the aver- 
age of the five values is obtained. This procedure was repeated five times to give five average values. 
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The drfference between the maximum average value and minimum average value was obtained 
The results are as shown in the tables below. In the tables °°iainea. 
A: the difference was 0.4 or less, i.e.. unevenness was not virtually found in the printed image 

B. he drf erence was 0.4 to 0.5. i.e. unevenness raised no practical problem, and ' 

C. the drfference was more than 0.5. i.e. unevenness made the image no practical value. 

Table 





1 


2 


3 


4 


Ae3 *o component or resin 










emulsion* Pnfflnnn«nf / w \ 


2 . 8 


15 


40. 3 


0.89 


* Aywenw « nesin component 












2.5 


0.33 


0.1 


1.35 


wuwpuuenL \ d / • Jig went ▼ 










Resin component of resin 










emulsion 


0.5 


0.27 


0.275 


1.96 


(a)Obstruction 


A 


A 


A 


A 


(b)Preservability 


A 


A 


A 


A 


(c)Water resistance 


A 


A 


A 


A 


( d ) Finger-abrasion 


A 


A 


A 


A 


resistance 










(e)Light resistance 


A 


A 


A 


A 


(f )Blur 


A 


A 


A 


A 


(g)Optical density 


1.32 


1.37 


1.35 


1.40 


(h)Rapid drying property 


A 


A 


A 


A 


(i)Onevenness 


B 


B 


B 


B 



i (Blur)" 



40 



i 

ch were 
f the ink 
was not 

i 



50 



boh Co.. 
130. The 
'he aver- 
> values. 
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Table (cont'd) 

5 



ExafflDle 


5 


6 


7 


8 


Resin component of resin 










emulsion: Conroonent (b) 


9.4 


2.5 


34.4 


4.44 


Pigment: Resin component 










of resin emulsionl 


0.3 


0.67 


0.18 


0.28 


Component (b): Pigment + 










Resin component of resin 










emulsion 


0.463 


1 


0.189 


1.03 


(a)Obstruction 


A 


A 


A 


A 


(b)Preservability 


A 


A 


A 


A 


(c)Water resistance 


A 


A 


A 


A 


(d)Pinger-abrasion 


A 


A 


A 


A 


resistance 










(e)Light resistance 


A 


A 


A 


A 


(f )Blur 


A 


A 


A 


A 


(g)Optical density 


1.41 


1.44 


1.43 


1.46 


{h)Rapid drying property 










( DUnevenness 


A 


A 


A 


A 



35 



40 



45 



50 
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Table (cont'd) 



Example 


9 


10 


11 


11 


13 


Resin component of resin 












emulsion: Component fb) 


10 


1.875 


20 


0.5 


5 


Pigment: Resin component 












of resin emulsionl 


0.16 


0.4 


0.25 


1.5 


0.67 


Component (b): Pigment + 












Resin component of resin 












emulsion 


0.725 


1.87 


0.25 


3.33 


0.5 


(a)Obstruction 


A 


A 


A 


A 


A 


( b ) Preservabili ty 


A 


A 


A 


A 


A 


(c) Water resistance 


A 


A 


A 


A 


A 


(d) Finger-abrasion 


A 


A 


A 


A 


A 


resistance 












(e)Light resistance 


A 


A 


A 


A 


A 


(f )Blur 


A 


A 


A 


A 


A 


(g)Optical density 












(h) Rapid drying property 


A 


A 


A 


A 


A 


{ i)Unevenness 


A 


A 


A 


B 


3 
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Table (cont'd) 



Example 


14 


15 


16 


17 


is 


Resin component of resin 
emulsion: Component (b) 


2.4 


10 


1.33 


0.67 


31.7 


Pigment: Resin component 












of resin emulsionl 


0-25 


0.06 


0.7? 


1 


0.06 


Component (b): Pigment + 












Resin component of resin 












emulsion 


2.08 


1.77 


1.75 


3.00 


0.56 


(a)Obstruction 


A 


A 


A 


A 


A 


(b)Preservability 


A 


A 


A 


A 


A 


(c)Water resistance 


A 


A 


A 


A 


A 


(d)Finger-abrasion 


A 


A 


A 


A 


A 


resistance 












(e)Light resistance 


A 


A 


A 


A 


A 


f )Blur 


A 


A 


A 


A 


A 


(g)Optical density 


1.40 


1.59 


1.44 


1.41 


1.59 


(h)Rapid drying property 


A 


A 


A 


A 


A 


( i )Unevenness 


A 


A 


A 


B 


B 
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Table (cont'd) 



Example 


19 


20 


21 


nesin component or resin 


• 






emulsion: Component (b) 


0.5 


20 


3.82 


Pigment: Resin component 








or resin emuisionl 


0.67 


0.15 


0.28 


Component (b): Pigment + 








Resin component of resin 








emu ±5 ion 


5.06 


0.38 


1.21 


( a ) uds t ruction 


A 


A 


A 


I o / irreservaoiix ty 


A 


A 


A 


(c)Water resistance 








(d) Finger-abrasion 








resistance 








(e)Light resistance 








(f )Blue 


A 


A 


A 


(g)Optical density 


1.42 


1.45 


1.42 


(h)Rapid drying property 








(i) Unevenness 


B 


A 


A 
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Table (cont'd) 
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uomgarative Example 


1 


2 


3 
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a 


-*2 


10 


Pigment; Resin component 










O f ^ACin omul e{ aaI * 

t caul emuisionx 


l 


1.04 


1 




component (d); Pigment + 








15 


nesxn component or resin 










emu Is ion 


0 . 7 








f fl )Ofafitriir*t* i rtn 

V ^ 7 w 9 w l, U W k> X w W 


A 


c 


C 
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A 


A 


C 


(c)Water resistance 


C 


A 


— 




f d VFina@r*jiKr acI An 


c 


A 






resistance 
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(e)Light resistance 


A 


A 






(f)Blue 


B 


B 


B 




(g)Optical density 


1.17 


1.31 


1.26 


30 


(h)Rapid drying property 


C 


C 




(i) Unevenness 


c 


C 


C 




*1: the resin emulsion was 


not conta 


ined, 


and 




*2: the component (b) was 


not contained. 
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An aqueoua ink composition. for ink jot printing comprising: 

(a) a pigment, 

(b) a component selected from the group consisting of saccharides, derivatives thereof and polyols hav- 
ing 5 or more hydroxy! groups, and 

(c) a resin emulsion. 

An ink composition according to claim 1. wherein the saccharides as the components (b) are selected 
from the group consisting of monosaccharides, disaccharides, oligosaccharides and polysaccharides. 

3. An ink composition according to claim 1. wherein the derivatives of the saccharides as the component 
50 (b) are reducing sugars, oxidized sugars, dehydrated sugar derivatives, amino sugars or thosugars of the 

saccharides, 

4. An ink composition according to claim 1 , wherein the polyol as the component (b) is inositol. 

5. An ink composition according to claim 1 . wherein the resin emulsion has a minimum film-forming temper- 
ature of 50°C or more. 



6. 



An ink composition according to claim 1, wherein the resin emulsion is selected from the group consisting 
of acrylic resin emulsions, vinyl acetate resin emulsion, vinyl chloride resin emulsions, acryi-styrene resin 
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emulsions polybutadiene resin emulsions and styiene resin emulsions. 

7. An ink composition according to daim 1 , wherein the weight ratio of a resin component of the resin emul- 
sion: the component (b) is from 1:0.5 or more but less than 1:50. 

8. An ink composition according to daim 1, wherein the weight ratio of the pigment a resin component of 
the resin emulsion is from 1:10 to 1:2, and the weight ratio of the component (b): the total amount of the 
pigment and the resin component of the resin emulsion is from 1:10 to 1:2 

9. An ink composition according to daim 1 f wherein a resin component of the resin emulsion is present in 
an amount of from 0.1 to 40% by weight based on the ink composition. 

10. An ink composition according to daim 1, wherein the component (b) is present in an amount of from 0.1 
to 40% by weight based on the ink composition. 

11. An ink composition according to daim 1 . further comprising a wetting agent 

12. An ink composition according to daim 11 , further comprising an organic solvent having a low boaing point 

20 13. An ink composition according to daim 1, wherein the component (a) is a pigment dispersion obtained by 
dispersing a pigment in a solvent using a dispersant 

14. An ink composition according to daim 13. wherein the weight ratio of the total amount of the pigment and 
the resin component of the resin emulsion; the dispersant is from 1:0.02 to 1:0.5. and the weight ratio of 

25 the dispersant the component (b) is from 1 .0.5 to 1 :50. 

15. An ink composition according to daim 13, wherein the pigment dispersion further comprises an amine. 
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